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,QWURGXFWLRQ
2YHUWLPHSHRSOHWULHGWRH[SUHVVJHRPHWULFSDWWHUQVDQGVDFUHGSURSRUWLRQLQERWKDUFKLWHFWXUHDQGXUEDQSODQQLQJ
HVWDEOLVKLQJ FHUWDLQ UHODWLRQV EHWZHHQ WKH SRVLWLRQ RI YDULRXV EXLOGLQJV DQG WKHLU VXUURXQGLQJV DQG ORFDO 7HOOXULF
FXUUHQWV>@DQGWKHVKDSHDQGVDFUHGJHRPHWULHV>@:KLOHWKHURRIZDVDQDO\]HGLQUHODWLRQWRWKHZKROHEXLOGLQJ
OLWWOHWRQRVWXGLHVZHUHSHUIRUPHGWRLGHQWLI\WKHV\PEROLFYDOXHRIKLVWRULFURRIVWUXFWXUHVDQGGHWHUPLQHWKHUHDVRQ
EHKLQGWKHRYHUDOOVKDSHKLJKRUWKHFKRLFHRIVWUXFWXUDOHOHPHQWV
3UHOLPLQDU\VWXGLHVVWDUWLQJZLWKWKH0LGGOH$JHVVKRZHGWKDWWKHUHDUHPDLQSKDVHVLQWKHHYROXWLRQRI(XURSHDQ
URRIVWUXFWXUHVWDNLQJWKHKLVWRU\RIFUDIWJXLOGVLQWRFRQVLGHUDWLRQ7KHILUVWSKDVHFRPSULVHVWKHDSSHDUDQFHDQGDFWLYH
SHULRGRIWKHFUDIWJXLOGVIURPWKHHDUO\0LGGOH$JHVXQWLOWKH;9,,,WKFHQWXU\;,;WKFHQWXU\LQFHQWUDO(XURSH
D SHULRGZKHQ WKH VNLOOV RI WKH DUWLVDQVKDV DQ LPSRUWDQW LQIOXHQFHRQ WKH FRPSOH[LW\ DQGSKLORVRSK\RI WKH URRI
VWUXFWXUHV7KHVHFRQGSKDVHFRQVLGHUVWKHSHULRGDIWHUWKHGHFOLQHRIWKHJXLOGVXQWLOPLG;;WKFHQWXU\ZKHQWKH
VNLOOVRIWKHSDVWDUWLVDQVFDQVWLOOEHLGHQWLILHGEXWWKHV\PEROLFYDOXHLVORVW7KHODVWSKDVHEHJLQQLQJZLWKWKHHQG
RIWKH;,;WKFHQWXU\FRPSULVHVWKHSHULRGLQZKLFKURRIVWUXFWXUHVEHFRPHHFRQRPLFHIILFLHQWVWUXFWXUHVGHSULYHG
RIPDMRUV\PEROLFYDOXH
3ULPDU\)LQGLQJV
,QWKHHDUO\;;WKFHQWXU\WZRGLIIHUHQWW\SHVRIURRIVWUXFWXUHFDQEHLGHQWLILHGLQ7LPLVRDUD$ORQJZLWKDQHZ
W\SHRIVWDQGDUGL]HGURRIVWUXFWXUHVDSDUDGR[LFDOW\SRORJ\FDQEHLGHQWLILHGLQWKHQHZSOD]DVRIWKHHDUO\;;WK
FHQWXU\GXHWRWKHFRQVWUXFWLRQRIQHZEXLOGLQJVZLWKPRQXPHQWDOURRIVKDSHV


)LJ)RUPHU6WRFN([FKDQJHLQ7LPLVRDUDDWKHUROHRIWKHEXLOGLQJLQVKDSLQJWKHVTXDUHEWKHURRIVWUXFWXUH±SODQH
7KHIRUPHU6WRFN([FKDQJHEXLOGLQJSODFHGLQWKHHDUO\;;WKFHQWXU\9LFWRULDVTXDUHLVDJRRGH[DPSOHIRUWKLV
W\SHRI DSSURDFK7KH FRUQHUEXLOGLQJKDGDQ LPSRUWDQW UROH LQ VKDSLQJ WKH VTXDUH DQG HPSDWKL]LQJ FHUWDLQYLHZ
GLUHFWLRQVHYHQIURPWKHILUVWSODQVRIDUFKLWHFW/XGZLJYRQ<EODQGHQJLQHHU6HEHVW\pQ.RYiFV$ODGiU)LJ'XH
WRWKLVIDFWDEXLOGLQJZLWKDKLJKO\FRPSOH[URRIZDVQHFHVVDU\

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
)LJ)RUPHU6WRFN([FKDQJHLQ7LPLVRDUDDWKHUROHRIWKHEXLOGLQJLQVKDSLQJWKHVTXDUHEWKHURRIVWUXFWXUH±SODQH
)URPDVWUXFWXUDOSRLQWRIYLHZWKHURRIZDVEXLOWXVLQJPXOWLSOHW\SHVRIURRIVWUXFWXUHVFKRVHQDFFRUGLQJWRWKHLU
SRVLWLRQLQSODQDQGWKHLUXUEDQDQGDHVWKHWLFSXUSRVH$JRRGH[DPSOHIRUWKLVDSSURDFKLVWKH/OR\GSDODFHSODFHG
LQWKH9LFWRULDVTXDUHRQHRIWKHQHZSXEOLFVTXDUHVEXLOWLQWKHWKFHQWXU\'XHWRWKHEXLOGLQJVLPSRUWDQFHLQ
VKDSLQJ WKH VTXDUH DQG WKH FRPSOH[ JHRPHWU\ RI WKH URRI ILYH GLIIHUHQW VWUXFWXUDO W\SRORJLHV FDQ EH LGHQWLILHG
GHSHQGLQJRQWKHLUSRVLWLRQLQSODQ)LJD6WLOOWKHRULJLQRIWKHXVHGURRIVWUXFWXUHVLV(DVWHUQ*HUPDQ\DFFRUGLQJ
WRWKHDQDO\VLVPDGHE\)ULHGULFK2VWHQGRUIWUXVVHVZLWKVWUXWWLQJKDQJLQJGHYLFHDQGSXUOLQVXVHGWRFRQQHFWPDLQ
DQGVHFRQGDU\WUXVVHV>@
'HVSLWHDOOWKHLUVLPLODULWLHVHDFK]RQHKDVDGLIIHUHQWVSHFLILFIHDWXUHZKLFKKLJKOLJKWVWKHLQIOXHQFHRIWKHH[WHULRU
XUEDQFRQWH[WRQWKHVKDSHRIWKHURRIVWUXFWXUH7KHVLGHDUHDV)LJESUHVHQWDVLPSOHWUXVVZLWKKDQJLQJGHYLFH
ZLWKDVLJQLILFDQWKHLJKWWKHVLGHDUHDKDYLQJDQLPSRUWDQWUROHLQGHILQLQJWKHVLGHVRIWKHVTXDUH7KHFHQWUDODUHD
)LJFDS\UDPLGDOURRIVWUXFWXUHZLWKDFRPSOH[FHQWUDONQRWGHVSLWHEHLQJDQDHVWKHWLFVWUXFWXUHKDVWZRPDLQ
SXUSRVHVWRVXVWDLQDJOREHWKHV\PERORIWKHH[FKDQJHPDUNHWDQGWRHPSDWKL]HWKHXUEDQDOYHROLSODFHGLQIURQWRI
WKHEXLOGLQJ
2XU DQDO\VLV UHYHDOHG WKDW WLV FRPSOH[ URRI VWUXFWXUH PDNHV XVH RI D FROODJH RI WUDGLWLRQDO FUDIWDUHD EDVHG
W\SRORJLHVSXUHO\IRUDHVWKHWLFDQGXUEDQYDOXHZLWKRXWDGGLQJDQ\JHQHUDOV\PEROLFPHDQLQJ
6DFUHGJHRPHWU\LQURRIVWUXFWXUHV
,QWKHHDUO\;;WKFHQWXU\WZRGLIIHUHQWW\SHVRIURRIVWUXFWXUHFDQEHLGHQWLILHGLQ7LPLVRDUD$ORQJZLWKDQHZ
W\SHRIVWDQGDUGL]HGURRIVWUXFWXUHVDSDUDGR[LFDOW\SRORJ\FDQEHLGHQWLILHGLQWKHQHZSOD]DVRIWKHHDUO\;;WK
FHQWXU\GXHWRWKHFRQVWUXFWLRQRIQHZEXLOGLQJVZLWKPRQXPHQWDOURRIVKDSHV
8OWHULRUWRWKLVILQGLQJWZRRWKHUROGHUURRIVWUXFWXUHVIURP7LPLVRDUDZHUHDQDO\]HGLQRUGHUWRVHHLIWKHUHLV
VRPHWKLQJPRUHEHKLQGKLVWRULFURRIVWUXFWXUHV
3.1. St. George square building 
7KHILUVWDQDO\]HGVWUXFWXUHZDV WKHRQH IURPD6W*HRUJHVTXDUHEXLOGLQJZKLFK LVDSDUWRID;9,,,WKFHQWXU\
SHULPHWHUEORFNIURP WKHKLVWRULFSDUWRI WKHFLW\ 7KHVWXG\RI WKH URRI VWUXFWXUH UHYHDOHGDQH[FHOOHQW;9,,,WK
FHQWXU\VKDSH)LJDDFORVHGSXUOLQWUXVVDQGKRUL]RQWDOPDVVLYHWLPEHUEHDPVFRYHUHGE\SODQNVWKDWHQVXUHGWKH
KRUL]RQWDOIUDPLQJRIWKHWUXVV>@

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 
)LJ6W*HRUJHVTXDUHEXLOGLQJURRIVWUXFWXUHDPDVWHUFDUSHQWHU¶VPDUNEURRIVWUXFWXUHD[RQRPHWULF
$OOWKHHOHPHQWVRIWKHVWUXFWXUHDUHFRQQHFWHGE\XVLQJRQO\WUDGLWLRQDOMRLQWW\SRORJLHVDQGWHFKQRORJLHVEDVHG
RQWKHVNLOORIWKHFDUSHQWU\FUDIWVPDQWHVWLILHGE\WKHGLVFRYHU\RIPDVWHUFDUSHQWHU¶VPDUN)LJE7KHUHVXOWLVD
VRSKLVWLFDWHGURRIVWUXFWXUHZLWKDKLJKV\PEROLFYDOXHEXWDOVRDFRPSOH[VWUXFWXUDOUROHHQKDQFLQJWKHVWLIIQHVVRI
WKHZKROHEXLOGLQJ


)LJ6W*HRUJHVTXDUHEXLOGLQJURRIVWUXFWXUHVDFUHGJHRPHWU\RIWKHURRIVWUXFWXUHĜUDWLR
7KH VDFUHGJHRPHWU\DQDO\VLV )LJ UHYHDOHG WKDW WKH URRI VWUXFWXUH LVJRYHUQHGE\ WKH UHODWLRQVKLSEHWZHHQ
VTXDUHVDQGWKHLUGLDJRQDOVUHSUHVHQWLQJFHUWDLQVWUXFWXUDOHOHPHQWV7KHUDWLREHWZHHQWKHUDIWHUOHQJWKDQGWKHURRI
ZLGHLVĜDQDUFKHW\SDOJHRPHWULFSURSRUWLRQV\PEROL]LQJWKHGLYLVLRQRIWKHXQLW\OLNHWKHGLDJRQDOLVGLYLGLQJWKH
VTXDUHLQWRWZRKDOYHV>@
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3.2. The great Synagogue 

)LJ7KH*UHDW6\QDJRJXHIURP7LPLVRDUDDH[SORGHGD[RQRPHWULFYLHZRIWKHV\QDJRJXHEVHFWLRQHGD[RQRPHWULFYLHZRIWKHV\QDJRJXH
FURRIVWUXFWXUHD[RQRPHWULFYLHZ
7KHV\QDJRJXHIURPWKHKLVWRULFFHQWHURI7LPLVRDUDZDVEXLOWXQGHUWKHGLUHFWLRQRIWKHDUFKLWHFW&DURO6FKXPDQQ
DWWKHHQGRIWKH;,;FHQWXU\ZDVIXOO\IXQFWLRQDOXQWLO)LJD7KHURRIVWUXFWXUH)LJEFKDYLQJDKHLJKW
RIPRYHUWKHFHQWUDOGRPHDUHZDVPDGHRIRDNIURPWKHIRUHVWVIURP7LPLVRDUD$VSHFLDOIHDWXUHRIWKHURRI
VWUXFWXUHDUH9VKDSHGFROXPQVZKLFKKHOSWUDQVPLWWKHORDGVIURPWKHHOHJDQWURRIVWUXFWXUHGLUHFWO\WRWKHH[WHULRU
PDVRQU\ZDOOV7KHURRIIUDPLQJV\VWHPFRQWULEXWHV WR WKHRYHUDOOVWUXFWXUDOEHKDYLRURI WKHV\QDJRJXHPDLQO\LQ
WUDQVPLWWLQJYHUWLFDOORDGV7KLVLVGXHWRWKHIDFWWKDWWKHEHDULQJZDOOVIRUPDQHQFDVHPHQWRIWKHHQWLUHVWUXFWXUH>@


)LJ7KH*UHDW6\QDJRJXHIURP7LPLVRDUDVDFUHGJHRPHWU\RIWKHURRIVWUXFWXUHJROGHQUDWLR
2XUDQDO\VLVVKRZHGWKDWWKHPDLQJHRPHWULFILJXUHWKDWZDVXVHGWRGHILQHWKHVKDSHRIWKHV\QDJRJXHZDVWKH
VTXDUH)LJ,WZDVXVHGDVZHOOLQWKHSODQGHILQLQJWKHV\PEROLFYDOXHRIWKHVSDFHDVZHOODVLQWKHURRIVWUXFWXUH
7KHUHLWFDQEHREVHUYHGWKDWWKHSRVLWLRQDQGKHLJKWRIWKHURRIVWUXFWXUHZHUHGHWHUPLQHGE\WZRDGMDFHQWVTXDUHV
7KHSRVLWLRQRIWKHUDIWHUFRUUHVSRQGVZLWKWKHPDLQGLDJRQDORIWKHUHVXOWLQJUHFWDQJOHDQGWKHSRVLWLRQRIWKHYHUWLFDO
HOHPHQWVRIWKHKDQJLQJGHYLFHZDVGHWHUPLQHGE\XVLQJORJLFJHRPHWULFFRQVWUXFWLRQPHWKRGVIRUWKHJROGHQUDWLR
ĭDVVKRZQLQILJXUHF%$,$ ĭ
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6DFUHG*HRPHWU\LQDUFKLWHFWXUH

)LJD6DFUHGJHRPHWU\LQJRWKLFFDWKHGUDOV'RPHRI0LODQ$IWHU*K\ND0&7KHJHRPHWU\RIDUWDQGOLIH>@EURRIVWUXFWXUHGHWDLO
RI&KLQHVHLQIOXHQFH&KDQJGRNNXQJ3DODFH
4.1. Medieval European cathedrals 
*HRPHWULFV\PEROLFILJXUHVDQGVDFUHGGLYLGHSURSRUWLRQVZHUHRIWHQXVHGLQWKHGHVLJQRI0LGGOH$JH(XURSHDQ
&DWKHGUDOVLQERWKSODQHOHYDWLRQ$ORJLFFRUUHODWLRQEHWZHHQJHQHUDOSURSRUWLRQVDQGWKHSRVLWLRQRIVHYHUDONH\
HOHPHQWV OLNHVWDWXHVRISDLQWLQJVRUV\PEROLFILJXUHVRQVXUIDFHVFDQEHREVHUYHGWRR>@ 5HJXODUILJXUHV OLNH
VTXDUHVFLUFOHVDQGHTXLODWHUDOWULDQJOHZHUHSUHIHUUHGE\FUDIWVPDQEHFDXVHWKH\DVVXUHDJUHDWHUDFFXUDF\RIWKH
FRPSRVLWLRQ$JRRGH[DPSOHIRUWKHXVHRIJHRPHWULFSDWWHUQVLQDUFKLWHFWXUDOIDFDGHVLVWKH'RPHRI0LODQ)LJ
DZKHUHWKHSRVLWLRQRIHYHU\HOHPHQWZDVGHWHUPLQHGXVLQJHTXLODWHUDOWULDQJOHV>@
4.2. Chinese Roof Structures 
7KH JHRPHWULFV\PEROLF SULQFLSOHV GHVFULEHG IRU WKH0HGLHYDO &DWKHGUDOV DUH QRW XQOLNH WKH &KLQHVH URRILQJ
V\VWHPV)LJE,Q&KLQHVHFXOWXUHURRIVDUHIDUPRUH WKDQDSURWHFWLRQIRUKXPDQV5HPDUNDEOHVWXGLHV LQ WKLV
GRPDLQZHUHSHUIRUPHGWDNLQJLQWRFRQVLGHUDWLRQWKHOLQNEHWZHHQWKHLUVKDSHKHLJKWXVHGVWUXFWXUDOW\SRORJLHVDQG
HOHPHQWVZKLFKUHSUHVHQWSROLWLFDOKLHUDUFK\VRFLHWDOVWDWXVDQGUHOLJLRXVEHOLHIV>@%HFDXVHRIWKLVWKH\UHVSHFW
FRVPLFSULQFLSOHVDQGXVHQDWXUDOKDUPRQLRXVSURSRUWLRQVDQGVDFUHGJHRPHWULHV
4.3. Cosmic Geometry in the XX-th century 

)LJ%XFNPLQVWHU)XOOHU0RQWUHDO([SR'RPH*HQHUDOYLHZDQGVWUXFWXUDOGHWDLO$IWHU(DVWKDP6$PHULFDQGUHDPHU%XFN\)XOOHU
	WKHVDFUHGJHRPHWU\RIQDWXUH>@
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0LG;;WKFHQWXU\DIWHUWKHGHFOLQHRIWKHWUDGLWLRQDOFXOWXUHWKHVSLULWXDOZD\RIEXLOGLQJUHVSHFWLQJQDWXUH¶V
SULQFLSOHVDQGJHRPHWU\LVUHYLYHGE\%XFNPLQVWHU)XOOHUZKRJLYHVXSWKHPDWKHPDWLFDODQGWHFKQLFDOIRUPDOLVP
RI DUFKLWHFWXUH $FFRUGLQJ WR %XFNPLQVWHU )XOOHU QDWXUH LV HIILFLHQW DQG FRKHUHQW DQG WDNLQJ LWV SULQFLSOHV LQWR
FRQVLGHUDWLRQFDQOHDGWRVWUXFWXUHVZLWKDKLJKV\QHUJHWLFYDOXHDQGFRPSOH[JHRPHWULFFRQILJXUDWLRQVOLNHPDQGDODV
RURWKHUVXFKFRPSRVLWLRQV>@+LVJHRGHVLFGRPHVZHUHPDGHHQWLUHO\RXWRI3ODWRQLFVROLGVKDYLQJDKLJKVWDELOLW\
GXHWRWKHXVHUHLQIRUFLQJWULDQJOHV)LJ7KH\ZHUHLQWKHVDPHWLPHFRQVLVWHQWZLWKWKHXQLYHUVDORUGHUDVSHUFHLYHG
E\)XOOHUDQGYHU\HIILFLHQWDQGSHUIRUPDQW7KHLUJHRPHWULFFRPSOH[LW\LVQRWMXVWLILHGE\VXUSDVVLQJWKHSUREOHPDW
KDQGLWLVDGHPRQVWUDWLRQRIFUDIWVPDQVKLSDQGWKHNQRZOHGJHRIWKHVDFUHGJHRPHWU\
5HVXOWVDQG'LVFXVVLRQV
7KHVWXG\VKRZVWKDWLQRUGHUWRSURSHUO\DVVHVVDKLVWRULFURRIVWUXFWXUHVRQHKDVWRORRNGHHSHUWKDQWKHLPPHGLDWH
VWUXFWXUHLWVUHODWLRQWRWKHEXLOGLQJDQGXUEDQFRQWH[W7KHUHDUHIDUPRUHV\PEROLFDQGV\QHUJHWLFFKDUDFWHULVWLFV
WKDWKDYHWREHWDNHQDOVRLQWRFRQVLGHUDWLRQ$VVWUXFWXUDOW\SRORJLHVFKDQJHLWFDQEHREVHUYHGWKDWV\PEROLFIHDWXUHV
WHQGWRFKDQJHWRRDQGWREHFKDUDFWHULVWLFIRUDFHUWDLQSHULRG
$SURSHUHYDOXDWLRQDQGLGHQWLILFDWLRQRIXVHGSURSRUWLRQVDQGJHRPHWULFSDWWHUQDQGWKHLUVSHFLILFSHULRGFDQKDYH
OHGWRDEHWWHUDVVHVVPHQWRIZRRGHQKLVWRULFURRIVWUXFWXUHV2QWKHRQHKDQGVWUXFWXUHVFRXOGEHGDWHGPRUHDFFXUDWH
WDNLQJWKLVFKDUDFWHULVWLFDOVRLQWRFRQVLGHUDWLRQZKHQRWKHUGRFXPHQWVDUHPLVVLQJ2QWKHRWKHUKDQGWKLVW\SHRI
DGGLWLRQDO DVVHVVPHQW FDQ KHOS LQ LGHQWLI\LQJ WKH RULJLQDO VKDSH DQG VWUXFWXUDO HOHPHQWV RI WKH URRI VWUXFWXUH RU
GLIIHUHQWW\SHVRILQWHUYHQWLRQVDORQJWKHWLPH
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WDNHWKLVIHDWXUHVLQWRFRQVLGHUDWLRQWRRIURPWKHRYHUDOODSSHDUDQFHRIWKHVWUXFWXUHXQWLOHYHU\MRLQWRUGHWDLO
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